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1 Blood flow can be restored to the heart by coronary artery bypass graft surgery using either small artery or peripheral vein from the patient, however many CAD sufferers lack suitable vessels to harvest. Since the 1950s, considerable experimental and clinical research has aimed to develop alternative vascular grafts, yet despite this none of the biological and synthetic grafts produced thus far is an ideal substitute for a small-diameter artery.
2 Hence the focus of this project is to synthesise elastic statistical copolymers of L-lactide (LLA) and 1,3-trimethlene carbonate (TMC), tune their mechanical and degradation properties and subsequently process into tubular scaffolds via electrospinning for potential applications in vascular tissue engineering approaches to CAD.
The poly(LLA-co-TMC) copolymers have been synthesised in a range of compositions via ring-opening polymerisation (ROP) (Scheme 1):
Polymers were in the molecular weight range of 18 -83 x10 3 g/mol and showed a decrease in block length and crystallinity with high TMC incorporation. Solvent casting of these materials resulted in relatively homogeneous films, as imaged by SEM. These films underwent mechanical testing and degradation studies to find a matrix relationship between copolymer composition, mechanical properties and degradation time. The copolymer films with low TMC content were generally stiff and tough, while high TMC resulted in more ductile materials. During degradation the higher TMC copolymers became more hydrated during the later stages of degradation as compared to those with low TMC content (Fig. 1) . Additional information gained from the mass loss profile, and changes in the thermal properties, composition and molecular weights during degradation, supported the mechanism of bulk degradation. PhD in Chemistry at the University of Queensland, Australia Research interests: Physical chemistry, surface modification, material processing, drug delivery
